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PROBLEM TO BE SOLVED: To efficiently produce 2,4 -dihydroxydiphenyl sulfone in high purity 
by separating a mixture of 2,4*-dihydroxydiphenyl sulfone with 4,4'- dihydroxydiphenyl sulfone 
produced by reacting phenol with sulfuric acid. 

SOLUTION: In a mixture of 2,4'-dihydroxydiphenyl sulfone (2,4 -compound) with 4,4- 
dihydroxydiphenyl sulfone (4,4*-compound) containing >1 5wL% 2,4'-compound, the 2,4*- 
compound is separated from the 4,4' -compound by solubilizing the 2,4'-compound in an aqueous 
solution as dialkali metal salt and precipitating the 4,4'-compound as its monoalkali metal salt in 
the presence of an alkali of sum of 1.6-2.2 mole times of the 2,4' -compound and 0.8-1.2 mole 
times of the 4.4'-compound. 
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(57) imm] 

-v^t KcI^v'v^:7a:.r:;/^x/^A^^ 4. 4' -v^t Ka 

(JgJlT r2.4'-«:j iri^^o ) Srl5SS%£il±^^ 
-f-^ 2.4' -flc<i: 4. 4' -C/t K n v'':^:7ai— 

^-i^ iUT r4,4'-f*:j t^i^Oo ) (Dm^-^m^^i. 
aC*-C2. 4* -i*:<7) 1. 6 — 2. 2^/Ufffi: 4. 4* 
0 . 8 ~ 1 . 2 ^/HSco-g-ff SfDT y ^JlOTKK^bi^ 
(r>^T\:i. 2. 4' -«c^v^r/u;^ !;^jSJS<t LTtK^ 
JSI^t'Ci^^iirLi^). 4. 4' -fr^^y r/u;<; y ^SJe<t 
LTWffi^Ui^>6C:^J::j:!9. 2, 4' 4, 4' 

ii^mir^zt^Wmtir^mm^2, 4- -tt:co»ii;^ 



-1- 




(2) 

/ 

^ 1 5aa%J[^±-^Wr6 2. 4* -v^t Kn^arv^v^^a. 
— /U;^/P/iN>'^ 4, 4'~v/t Kcr:^'>v?:7ai;::i/UX/l^AtT 

— 1. 6-^2, 2^/Ufg<h 4, 4' — e^t Kci 

<Drji^ti})^m<r>:^mitf&i%:^tSi\^. 2. 4*-v^t: Kd 

^cf3{-^;f5it:L.i^). 4, 4' ->^t Ko^v'v^:7ai:=i/UX 10 
/U/i^vSr^y r/u;^7 y ^J||Jtg<i: LTWtiJ-fr LA65 <ir 
ctOs 2. 4' -v?t Kn^v'v^T^^— yU>^/l^7}N>i: 4, 

(iS*3S2] 2. 4'-v?t Ki3iev^v?>^icri/U>^/P7}^V 
^ 1 5S^%J£lii^<ri-5 2. 4* -v^t Kn^v'v^:7:n 
::i/U;;^/U7i^^^<b 4, 4' -C^t h*u^iyi^y^=^/Uy^/U7t^ 
^(OU^mZ^ 7Km^^X-2^ 4* -v^t KD=3rv^v^:7j: 

l . 6-^2. 2^/u^g?t 4, 4' — >?t: Ka 20 

4, 4' — v^t Ka^v'v?-7 3:^=./UX/U;n>'<^ 0. 8 — 1 . 
2 ^/^^ (7) r ;^ y fT^TK^^^b^^ ( ^ "T 5 T /U;tr y 
^*|PL. 2 , 4* ~ v^t KDdr->v>:7 3i^/u>;/U/1x>'$: 

i^T/i^:fyv±mm.t Lx^mm^\:im^^[^tb. 4.4* 

*|[<i:LT|FfUiiirL*:>5«n<fcl;iJ:0. 2 . 4 ' - t: K o 
v^V^^^^/^;^/^>1^Vt 4. 4' -v^t: Kcrdr>>>5:7^- 

/u;:^/u4^^^$r5>Kt-5::<!:Sr4^tafr5S*eS2. 4'- io 

[i**«3] 2. 4' ->?t KD:^ri/v^^ai— /U>^>rUji>:/ 
* 1 5fia%J^X±-&^-r5 2, 4' -v?t Kcid^r'>>?:7a. 
^/ux/UTt^^-t 4. 4' KD^^v^i^r^an-zu;^/!^.-}^ 
>'(Dm^mz^ 7i<im^^X2, 4*-':xt Ka^v'v;^:7a. 
— /u;^/U7}s>^(7)0. 8~ 1 . 1 4. 4* -v^t Kn 

^'>v?:7 3ln./^^/^;^^>'(O0. 4'-'0. 6 ^/uflS(7)-&ftft 
cor/U;?7 y^j®(Oj^KJS^^;!jDU. 2 , 4' -i^H 

4. 4' -V^fc Ko:^v'v?:7a:n/U>^/U 40 

t) s 2. 4' — v^t Ka:^'>v^^3^;=./i^>^/U7^:>^ 4,4' 

tSi:i-5B*eS2, 4* ->?t Ko J^'>v?:7zcn/u>^/i..-f: 

IIS*354] 2, 4' -v^t KD:^r'>v^7a:-/U;:^/l..-J>>' 
1 5aa:%l^±^*r-r6 2. 4* - v^t Kn^'>v^:7ai 

— /UX/U/i^ 0 . 8^1. 1 ^ 4 . 4 ' - K a 50 




l^gS^jle -4 0 6 3 5 

7 

4, 4* -v^t Kn^->v^73i=:/Uy^/U7t^^^C00. 4-^-0. 
6^/ui)^(7)r/U;^ y^S^^j^Sei^dtg^-ToT/U;^ y ^ 
^t'ftlL. 2. 4' -e/t Kni:^v'v?:7a:— /UX/l^/^^^:S:v? 

r/u;^y^jR«i: LT7KS««*(r@#ii:La?). 4.4'- 

<!: Lr*f£h-frL*i)5C,i!lcj:t). 2 . 4' t Ko 
v^7ac— /ux/Py-jx:/^ 4. 4' -v^t Kd=^'>>^:7j::^/u 
;^/U7i^:;^Sr5)^ffi-r6wt$r«FaS[<!:i-5iS*fiS2, 4' 

r/u;«7y^J[SJeS:. 2 0-7 Ot:^cial^ 
r ^gijic J: «9 ^m^^'r^m:^^ i - 4 0^,^-rtL;!>^;l|E 

4~6tCilS-r5w^{Cj;!9. 2. 4* -v^t Kd^aev-:/ 

2. 4'-v^fc: Ka:^t^>v^^3:r:i/u;^/i'7!vV(;:>iiit:^i!fe„ - 
(lf*^7l 4. 4' - v/t Knarv-C^^oi^/U^^/U/Jx:^ 

<7)^y r/U;^; y ^Jgje^^SiJUfc^ffiE^. pH6~10. 
StCsBSi-^ w ttwj; 19 2. 4' -v^t Ko^v'v^:7^- 

/UX/u^lsVt^^y r/U;?57 y ^MJ^^Was-arU*!). 2.4' 

?^(:i®S^:(J0x.rpH4'-6(;i^fi-r6r<fclcj;t) 2.4'- 

(o^y T/u;^ y ^M^^^ssij i.rz^m\z^mm i - a <o 

reift^r/u=i-/u$r;!nJ;t. ®a&^^7K6 0-9 OSS 
%S:T^flgfl^;^T/u=j— /U4 0 — 1 OMR%t LfcO*j^ 
Se*AD;tTpH4-6<C|^S'r^wt{;iJ:!:). 2,4'->? 

[0 0 0 1] 

e>lwf^L<fl, 2 . 4 ' --:^t: Ko ^'>v?:7ai 

4, 4* - v^t Kn:^f->v^:7 3i— /U>^/UAh 

>^<75r^'g^^J: 4. 4' -v?t KnaE^'>s^:7:xi^/u>^/u 
[0 0 0 2] 
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604. 4* -v^t Ka=^rv^v^:7aii:iyu;;^/U7f;>'<»:/>a<!0 
2. 4' Kn3ev^v?:7ai^/U';^/U'7^vco 2M0OSti 

4. 4'-v^t Kn:^r->v>:7:n— /u;^/l-7j^Vfi. 

it^i^\t. mi^^mkmnAnh ut4. 4'-v?t kq^ 

> :7 a. - X /u Tf; J: 0 — gffitt fctilg ^ ^r-r 5 t> 

?r»j<J:«/)SJS:«-iB«t'5 2. 4' - v^t Kn^i-v-v?:7ac=/uj;^ 
/U4sV(7)^^fi;i5/i^/^< , 75^02, 4' -i^t Ka:^'>v? 
:7ain/U^/W/}x>'<J: 4. 4* — v^t Kn:^Vv^^3i— /u;;^ 

v^Mig-r -s:**^^^?^ 6-107622 

[0 0 0 31 

2, 4* -v^t Ko^v'v?77air:i/U;^/U7f;>-^ 4. 4 ' - 

3e V? :7 oi /UTj^ V ^^^^ J: < m^T 5 
[0 0 0 4] 

t-r^ZtiZX^ . ^mX< 2, 4' -v^t Kci3ev^v?7 

(1) 2. 4' - v^t Knari/v?T7^n/U^/U4^>' 
* 1 5l[l:%l^A±'^*-r5 2. 4* -v^t Knafi>^i^:7^ 
r:i/U;^/UzJ>>-^ 4. 4*"-v^t Kn ^^->v?^3i=:/UX/U/-t^ 
>'(7)ffi^i^lC. 7k®IK^-C2, 4' -v^t h'^^'>i^y^ 
zz./v:^;\^i^l^(0\. 6 — 2. 2^/W^^ 4. 4' -i/t Kn 
:^f-v'v?:7ai=/u;;^/U7}x>^coo. 8-^1. 2 ^/H§(D'g'H-a 
<7>r/^;«7y^JRa);^cK{t:«3$r^»aL. 2. 4* -v^fc 

lgS^'{C:S#1i:L4i). 4. 4* -v^fc Ka df.v-i/>^a.:=:/U^ 

ct t). 2. 4' - v^t Kci:^v'-:^:7ai— 4. 




(3) 4^Pi§5?£ 9-4 0 6 3 5 

4 

^W&Lt't-^M^^2. 4* Kn^v-v^^o.-zu^^ 
/U/-}^V(7)iait;^fe, (2) 2. 4' -v>t Kn:^->v?7aL 
=/u>^/U7}^>'^ 1 sm^%^^±.^^irh2. 4' -v^fc K 

o:^r->v?:7ai:=:./UX/U/t:>^ 4 . 4 ' - t KaarC/>?"7 

jL=.y\^:^/i.^.:^(Dmi^mc^ 7Kj^«a*T2. 4' -C/t K 
o:^f->v^:7^n/u;;^/U;^i^(D l . 6 — 2. 2^/^<&«t 4. 
4* — v^t Kd^'Vi^Tic— /Uj^^/U/J^^^^T) 1.6 — 2.4 

St^Mx.X4. 4' -v?t Kd^^'Vv^^jc— 
10 0 . 8 — 1 . 2 ^/u«oryu;<; y ^JSO;*:»^t:!»|{Cffi 
^-r^T/U;^ y 2. 4' - Kci^v/v?:7^ 

::^/^;^/^7^^v4^i;r/^;<7yifeJg^i: LT/KSSKI'tc^^? 
^L*. 4. 4' -v^t Kn:^'>v?:7ai— /UX/Uzf^^-^^ 
yr/U;?7y:&JSi&c!: LX»rflB-frL.«)6C^tcJ;i9. 2, 
4' — C^t KDdE^v'':^y^3ir:/U;:^/U7^>'^ 4. 4* — v>t 

6ii5*6iS2, 4'-v^fc Kci^'>v?:7ai=^/UX/^d^>^<7)8!i 
(3) 2. 4' -i/b Kn:3f-'>v^:7ain/U^/U.1s 
>^^1 5 fig:%ii;±-^^-r6 2 . 4' -i^H Kd=^v-v^7 
20 3ir:/U;^/U7}^>^^ 4. 4' -v?t Ko :3f'>v?>^ =:/u;;^/U 
n^XOm^^mz, 7K^flE^T-2. 4'-v?fc: Kcr:^r'>v?7 
:iin/U>?./U;jN>'(7)0. 8 — 1 . 1 ^/i^fSt 4. 4* ->^t K 
a^'>v^^ai— /u;^/UaK>'C7) 0. 4 — 0. 6 ^/u-^co-g^ff 
a<Or/P;?7y^JR(Og^»JS^i^;tlDL. 2. 4' -v^t Kn 

IKcftw®#^Li6. 4. 4' -e/t h^u^iyi^y:x,=^/i^;x, 
T/u:* y ^JSJfi^ LTWUi-yrUi^J'S w i: \z 
J;*?. 2. 4' - i/t Ka^->v?y^3i— /U'X/U7}N>'<h 4. 

i(? ^1^iSc<i:-r6ii5l3fiS2. 4' -v^fc Kn3rv-v?:7a.^/u;^ 
/U/J^VtOSSSit^fe. (4) 2. 4* -v^t Kni^rv^i^^ai 
z^/U>^7U/i^>^5r 1 5aa%i^JL±^^i-5 2. 4' - v^fc: K 
adri^>?37ai=:./u;^/U;i^>^t 4, 4' — v^t Ko^v^v^^z 
^rz/UX/U.i>>'<DSi^i»JC. 7K®«E1=-C2. 4' -v^t K 
n ^'>^/:7a::r:/u;;^/U;t^ V(O0. 8 — 1. I'^/i^iSt 4. 
4* -v^t Kn^v'v?:7 3iri/u;^/U;}^>'C0 0. 8 — 1,2 

^c>s ffi^;J[lDx:T4. 4' ->?t: Kc2:^f^v'>?:7:c=./ux/U7i^ 
^'COO. 4 — 0. 6^/Ui^(Or/U;3?7y^MO^g&Jejrffi^ 
40 ■r'5r/U';<7 y Sr^fifpL. 2. 4' -v^t Kn^->>^7^- 

Ld?!). 4. 4' - i/t Ka:^v^v?:7ic— /U>?./^;^>^^^y 
TJi^tfU^mm,tLXmtJt^-^Li^^Zt\ZX^s 2.4* 
-v^t Kndr->-:/:7ai^/u::^/U/-^>'^ 4, 4' - v^t Kd 

f^^2, 4' -v/t Ka^r'>':/:7ai— /u;^/!-/-}^^^^!^];^:^ 

(5) WaiL^c4. 4* -v^t Ka^v'v?7a.-/UX 

/U/i^:^o^y T/u;!7 y ^JBJS^. 2 0 — 7 ot:l;lJbH^r 

^ jSijlC J; 5)-^l^^-r 5 ^ { 1 ) - ( 4 ) ^(Ol ^TttAMClE 
50 ®<Oii5ij3eg 2 , 4' -v^fc: Ka:af ->v;:7 3ir:/U'X/u*f;^^(0 
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(6) 4, 4' -':/fc: Kn^>^v/:7ain/u;:^/U 

XpH4'--6{zmmir^Zt\CXr). 2. 4' -v^t Kcid^ 
i^'^^ :^=-^i^:^^i^7is ly^Vrlh^ Lisbon {S)mtd.m(Dm 

fe, (7) 4. 4' -'/t KP^'>':/>^3i^/u;^/U/1^>t7) 

f-I^S-r^r 2, 4' -v^t Ka^'>>?>^^-/u 

r/u;&y ^JSSrWajiirUA^. 2,4'- 

\zm^M^xpH4--e\zm^'r^:Lt^zx^ 2. 4* 

S:t/. (8) 4. 4' -v^t KD=3p.>>..:^:7 3^ 

^» 1 - 3 <Dmjff3mT;\^=x^/\^%:mx,^ mmmjiiL^TK 6 

0-^9 0Sl:%S:t/flgteSr/L':3-/u4 0-1 0S1:% 
^ Ufc(75t>. ^^Aa;trpH4-'6lwg)gS-r5C,J:{wJ: 

L*:)6m(5)JlfS«c<7)ii5WS2, 4* -v^t Kn:3^r'>v^^ 

(0 0 0 51 ^e>tC. :*:^P^60^ff* Li>ffi<^<J: UT. 

(9) 2, 4' -v^t KD^'>v^r7 3i— /^:^/i-;}^:/Sr 1 5 
afiroJeXi-a-W-r^ 2. 4'->?t Knd*rv'v^:7airL/u^ 
/W4^>^^ 4. 4' — i^t Ka^v'v^:7 3i— /U>^/U.-t;>'<0?M 
-g^ifttC. 7K«J«*T'2. 4' -v^t Ka^r'>v?7 3:=./U>^ 
/U7j^>'(7)0. 8^1. l^/iHg^4. 4' -v^t Kai^->v? 
:7aizz/U>^/U7^:>'(7DO. 4--0. e^/Ufj^tT^-^ffScT^T/U 
y ±^^Jl<7)7K®i^bi^^S^;!JDL. 2. 4' -v?t: Ka:^ 
'>>^:7zcr:i/W^/U7jxV$r 20(7)1:: Kodr'>/US^JS<t L 
T7K^<SI'f'(w@#ii:Ly>. 4. 4' -v^t K o ^ 

Li'I>^:i<h(wJ: 9. 2. 4' -v?t Ko^v^v^^oi^i/Uy^ 
/i^n^lyt 4. 4' — v^fc Kta^v'v^r^ac— /UX/U*V:Sr5> 
ffll-r^r ^4:it#m<i:i-5S5i^2. 4' -v^t h'^^i^^y 

>^ai=yu;^/U4^:xOffiii§:*ffi. (1 0) 2, 4' -v^t K 

2. 4* — v^b: Kn^ri/v?:7ai:::i/U;:^/U;}^:/^ 4, 4 ' — 

2,4' ~v?fc Ko:^'>v?:7air::/W^/UzjN:^{D0. 8 1 . 
1 4. 4' - v^t Kn:?E^*>v^:7ai— 

0 . 8 1 . 2 ^ji^m<D^Vtm(Dr y ±3S:&jB(D7Kg? 

fl:^&^^;(JDLfcC0t>. K<Sr;tlD;tT4. 4* -v^e Kn;^f'> 
/u;^/U7^>'(;)0. 4-^0. 6 ^/ufi§f(7?T/^;?7 y ± 

m^m(DiKm\tmz.n^'r^r/\^^ 'J 2.4* 

— v^t Kn:^C/i>*'7 3i::i/u;^/U7f;v^2ocot: KciaE^-> 
/uS$rJe<b Lr7K®«l^i|c®^itL*!>. 4. 4" -C/t: K 

<!: L-CWttiiirLif^)5::it(cJ:«9. 2. 4' - v^t Ko:J^-> 



;^/U/-tt>'5r^Bi-r^c<i:^#j»<t-r^i^ififi®2. 4* -c^ 
t Kn:^'>-::/:7 3i=/ux/U/i^:/(D®iit;^&. (i i) ^ 
ffi-r^Tk^coa:;^^ 2, 4' t Knd^->v;^ >^3izi/u 

-a-tfSoO. 5-5. 0fififST-$>6m{l)-'(4)^St/ 
^(9)-(l 0)^e75(,N-rix7!»Mcia«t<OS5l36S2. 4* -v? 

70 [000 6] 

2, 4' - v^t KD^'>-:/:7ai— /u;;^/!^;}^^^^ 4,4' 

^i^^S'&i^^ UTS^-r^Cl^JwJ: DSS^zt■r6C<^r;i5-e 
*(D2. 4* -v^t Kn:^rv":^:7ic:=i/U;^/U7tN>'(D^^a 
5fil:%*aT-$>>5^. f^i«36jg^(7)2. 4* -v^t Kn 

-r^^mt^h^. xmd5s<> ^#^4x6S5i3fiffi2. 4* 
vK. ^:^'7^ i^m. y J; 9 * y >it^m^^^ 

[0 0 0 7] 2|s:%§q:6-ifetCjol/>-Cfl. 2,4*-v?tKn 

^iyiyy =tL^/l^;x./U:i^l^t 4. 4* - v^t K a >? :7 

7Kj§fittjJx-2. 4*-v^t: Ko 
=^^>^v^r7 3In/^>^y^2^^:/0 1 . 6 — 2. 4. 4* 

-v^t Ka^'>>?:7 3^-/u;^/U7}^>^(7)0. 8 — 1. 2 -t/U 

-r^T/u:^ y ^m(oAmtmci'xmzmmn^j: < . ma, 

f^x :*:»^ky A, ;k^t:^ h y A, 7fc»^b;J7 y 

B.^:^fetCio^<^T^i. 2. 4'-v^b: Kc2:^'>v^:7ai:=./U>^ 

/L-z^t^Vi 4. 4' -v^t Kc3^'>v^:7ai— /u>^/U7f;V(Offi 
-0^1:1. 2. 4'— c^t K C2 :7 >-(;:) 
1. 6 — 2. 2^/ufg<lr 4. 4* - v>t Kni^v-v^y^^n/u 

j^/utJ^ ^'t;:! 1.6 — 2.4 ^/uf&<r)T/nt7 y ^jR<7)7KK{t: 
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2. 4' - C/t Kcr:Sf j^:=^/U;^/HJ^:^(D 1 . 6^2. 

4.4' Ko^>v^>'3^— /l^^/^*t^>tO 

1.6-2.4 ^/uflgfo^fhftcor /p;«7 y ^J^cOTKKfk:^ 
X% aif^^FBl^^U> ^»«bix6 2. 4' -v^t Ko^'> 

[0 0 0 8] ;*:^0^:;^fei;ii3u>T. 7K@«l*iw?^-r6 

:7 3iri/u;:?./U/-}>>'C0 1. 6 --2. 2^/U^<b 4. 4' -v/fc: 

nmt-r^zt^zxr). 2, 4* -v^t Kp^v'v?:7at- 

/^;:^/^;^^ 'JTJVii y ^JgJ^ «9 . 4.4' 

- fc: K a ap- > V? 3. d^/u;:^ /Ut}^ v-J^HM^i-^ y T /u 
;^ y^JBJg<i:^cCOo 2. 4' -i^t Kni^'>v^:7ai-/u>^ 
/^7}^>-^75v?r/^;^7 y :&J||Jeil. 4. 4' -v?t Kni:3r->v? 

s«^S;&^:^#i/^<7)T% Wi^<onmm,^^n^\^x. 2. 

JSJa^TTK^JK^'t^l^iirL*!). 4. 4' -v^t Ko:^>v^ 

*JC#«Ei--5 7'/U;!7y ^jR<7>7KK{t:*^<7)a?55 2. 4'-v? 
t Ka^'>v^:7 i . 6 =^M^h 4,4* 

t|-S*a|-C*>6t. ^#P>tt5 2. 4' -"^t Ka:ae'>v?:7 

*l:i?¥ffi-ror/U;^7y ^JScr)7tcK^k:^cr)a?55 2. 4*-v^ 
t Ka:^rv":x-7ai:=:/U>^/V'/J^V(0 2. 2^/^fS^ 4.4' 
-v^t Ko^->v^'7ic:=:/U;^/U.-i^>'(75 1 . 2 ^/UfgiTJ-g^ 
H-SSrSx.^^. ^#^bn5^a^€g2. 4* -v^t Kn:^-> 

[0 0 0 9] *MW:^&{C*3l^T«ix 2.4'-':/tKa 
:^v'v^:7:t -/UX/U.i^>'<h 4. 4' -v^t h'^^iyi^y ^ 
=^/\^:^/u^^>'(Dm^m:i. 7k^«£1^T*2. 4' -C/t 
^v'v?:7ai:=:/u;^/U/i^:^(7)0. 8-- 1 . 1 4.4' 
-v^t Ka^>v>7ain/u;^/L'7n>^(7)0. 4 — 0. 6 ^/U 

<> «xff. ^Ky^^^A, j^K-t- h y '^A. j^®&.^y 




(5) 9 -4 0 6 3 5 

0>^:^feJwioi>-r<ls 2. 4' -v^^t Ko^->v^:7ai-/u;^ 

/U/t::^^ 4. 4* - i/t Kn:3r->v^7ai^/U>^/U/-^>^<D?^ 
-o^^^l-x 2. 4' — v^t KD=^'>v^73i:=./l^^/WJl^:^t^ 
0.8—1. 1 ^/KSf^ 4, 4' -i^^ h'^^'>i^y=^^/^ 
V(7)0. 8 — 1. 2^/Uf§(?)T/U^ y ^JS^Ogeg&S 

^ri^ADL/bto^, ffif^^nx.T4. 4' -v^t Ka:aE-'>'v?:7 

oi :=:/UX/U;t; 0 . 4 — 0 . 6 ^/l'i^<DT /\^^ y ^^(7) 

70 — v^t KD:ae-->v?7ai=./u;^/U7j^>^(O0. 8 — 1. l ^/u- 
f^«b 4. 4' -v^t Kn:3rC/':/^air:iyu:^/U7tt>^(7)0. 8 
-1.2 ^/ufgc^-g^lf Sc7)T/u;<7 y ^m<7)iglKiS*?feJ!lD 

5»«c*iii#(c^jpm/^<. mfL^. mk. mm. u^m 

loo 1 0] ;$:^0^:^f£iwioi^r. 7K^j^^lc?¥ffi-r5 
r/u;«7 y ^Mc75jKMJS:<7)i;-^2. 4* -v^t Kodev'v^:7 

:3irr/u>^/U3!^^^<;DO. 8—1. 1^/Ufg^4, 4'->?t K 

n^v'v^:7ai— /U^^/L-^J^XOO. 4 — 0. 6 ^/UfgOO-g^ft 

l:<!:i-6c<!:{wJ: 2. 4' ->>fc K^l^'>v?:7 3l^/^ 
;^/^;}^:/(:J:^SW(Cv?r/^;^7 y ^JHJfi^/j:!? . 4.4*- 
b K n :3f ^ ^ r^/u;^/U7^ VliH^&^jiw^ / T /U;^ 
y ^MJa<!:>'j:'6o 2. 4' - v^t Kaarv/v>7^-/u;^/u 
iO 7f>>-<75v^r/U;J7 y ^MJfiJl. 4. 4* -v^t Ko3e'>v?7 

»S;65:^^tVN(D-e. Pi#(;)^^SII^?i|^Lr. 2.4' 

^7K?S«E^JC®#^L«>. 4. 4'-v?t Ka=^P-v'v^:7:3r 

#?5E"t-5r/i-:*r y ^jSoj^K^(7)l:d5 2. 4'-v^fc: Kd 
^->v^r7icri/u><./UA|^>'O0. 8^/^ffiP<i: 4. 4' - v^t 
Kaari/v?:7^::^/u;^/u;t^>(7:>0. 4 ^/UfgtO'&ftS* 
40 SST-fe6ci:> ^#ibtt5 2. 4' --/t Kn:^>'v^:7rcrz/u 

^ii-6r/u;^y ^MOj@|®&JS<7)l:;5'^2. 4* -v^t Kadj- 
v'v^:7:tri/u;^/U2n>^o 1 . 1 ^/uflS<!: 4. 4' -v^t K 
o^v'v^T^^/UX/U^rXOO, 6 ^/^flS^^^-g-ffSSrS 
1#ibn^Bi^2. 4* ->^t KadE.->i^:7air^ 

iC:}oV^T^i> T/u;^ y ^.S^OTkKiLit^XJiT/i-;^ y 

^:Ltt*^X^^o T/u;?7y±JS^a(07tc®S<b!^^ffli/^5 
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9 

;^/U/i^VCOO. 8-- 1 . 1 =eM^t 4. 4 ' - i/t h'ti^^y 

[0 0 1 1] :J|5:%0^:fy^j-:fclNr. 2. 4* -v^t Kn:^ 

^S«coS^?a^^slSj-r5:i<J:lwJ: fee u Mi. tK® 
!^lcj^^:(nix.TJ^*frr^w<hlcj:?). 4.4'-v^tKci 

4" — v?fc Kci^'>v^7ai— /uj^/U7Jn>S.LF4. 4' — >^ 
t Kn^^E^^/v^Tr^i^/u-jj^/UTt^rxtoftS. WM-T-Sa. 4' 

tO?aSi:i-5C^(;ict 2, 4* -v^t Knrdev-i^^^ai 
:=i/u;^/U/-t^>^(7)v?r/u;?7 y 4. 4'-v^ 

2, 4* — v?t Kci^v->?>^airL/U;:^/UzfxX(75v? 
r/i-;^yi^JSj^;!f5tffmL. #^;a5f^<sgS 2 . 4 * - v^t 

*>5o ?£S;55 7 ot:^j@x.5i:. 4, 4' -C^^fc: Kn^-V 

^;tX6 2. 4* -V^t Kc2^->v^>^ai:=./UX/U7jN>-c7)j^jg 

(c(liRF{;i$iJj5Sfi/j:<. M;tf^. StSfy^^^A. Bft»-^ h 

J±s JSWtCJ:!9WmLfc4. 4' -v^fc Kdiev-v^^o^^ 

4. 4' - v^t Ko^>'v^:7ai— /i':?^/u;^>'(7:>^y r/U';357 
y&JR:S^-5iS/^^(::i !9 5i^fiiUfcco^. S^bJcJfiW^ 
fT^::<i:{cj:o-c. 7K^I«^Jc^#-ro 4. 4' ->?t: K 

fitffi-r^^SJftoSfl. ii«H2. 4* -v^t K^:^r 
v'v?:7ccr::/^;^/^7J^ 4. 4' -v/b Kni^rv-v/r^o^r:! 
/u^/U';^>(O'g'ftS(O0. 5 — 5. 0Sa«T-^5C.i:?!i5 
»^L<. 2. 4' -v^t Ka^->v^>^^— /I'X/U/ix^'t 
4. 4* -v^t Kn:^v'>?:7ai^/U;^/U/i^V(;5'g'lta(D 

0. 8-3Sai&T-$>5::i:d5J:t)»^Li\ 7K@^«(0 




(6) #Pia¥9-4 0 6 35 

a;65 2, 4* - t Kd=^>C/:7 zc^/ux/u.-t^:/^ 4.4' 

-i^t KC3^>^v>:7:x:^/U^/U.-J^>0'g^|+a(0 0. 5 1[ 

■rrT!*f^f4;!|5^^D. 2. 4' -i^t Ka^'>C/Tai^/u 

(0&i}^2, 4' - v^fc: Kn:^r->v?:7:tn/ux/u.-}tv^ 4. 
4* -C/t Kci:^->v>:7icri/lx;^/Uj^x?)-g^ffa(0 5. 0 
fiai^^S;t5^. 2. 4* -v^t Ka^v^v^:7a.ri/ux 
/^Jl^:^i^^(^)^5)';6J7K®8E^lw^a(c^'5<OT% 2.4' 

^ix;55*>5o *^0>q:^&l;lib^v^-c. 4. 4'~':/t kd^ 

U>h<Ot,. 7k®«i^=<0 2. 4'-v^t: Kn:^rv'v?>^.r:-/U 
x/^4^:/<;Dv?r/^;*y ^J®J^^. 2. 4' ->^fc Kci^-> 
v^:7^:=^/l.;^/Ux-Js>'<^ LTmSi-r^o 2. 4* -vxt Kcr 

<> W;tf^. v?r/U;«;y^JB^^aS^»JcJ:orl'?D-r 

[0 0 1 2] 7^^0^:^&|Cjol^T. 2. 4" -v^fc Ko:^r 

^aEX(i7K^rg'^^copH^4-'6 ^-r^r <^{wJ: 19. 
2, 4' - >?t V^^i^i^^ si=^/U^;Vt^l/'<DiyT/i^'^ V 

:^MOpH$r4*YS.i:-r6ie^^H/cCV\ 7K^«^3Z:fi7lc3^?g; 
'^1^(Dj;)Hfi^^6i:mx,^t. 2. 4' -v^t: Kn:^'>v>:7 
3^n/^^/^7^^ V4'(C2. 4" -v?t Kn:^t^v?:7rc=/u>^ 

s«scxtt7k^ffi-&^(opH* 6-10.5 \zmm-r^ z 

40 ^/r/P;*y^J®J^,i:/£5(OX\ i/^oiTcAy^/ ryu;<7 y 

'#'btv/c:7KS^(cSSrAD;tTpH4'-6(CiS 
S-r-S:: <h{::<i; «9 2. 4' -v^t Kn:^i/v?:7^j::/u>?./u 

— /^<i: LTti. / •i' 7 — /i^. 31.5? / —/u, 1- 

:;'n/<y— /u, 2~:7'a/^/— /K 2-;<h^'>3i^/ 
— /K 2 -a: h^v'^^y— /U. 2 -'f y^n/1f^'>j: 
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(7) 

11 

lo 0 1 3] ^^0J:;^&icioi/NT. 2.4'-«:^fcKD^ 
V? ^ ai n/u ;^ ^ ^ ^ rS3± t- -5 w ^ 

6 0-9 ofis%xu?fliffl5iKr/U3-/u4 0-- 1 oas 

/K 2-:ray'?y — /u, 2 - ^ h^i^^^ y —/K 2- 

Jzttfi. 2. 4* -v't Ka#'>v?:7aci:i/u;^/U/"^>-:Sr 1 iO 
Sttf*:f^rl^4ft»;&^^. MS 9 5-9 9. 5m&%(Dmf^ 

[0 0 14] 

^^tl^ii(DX\'±fj:h\ 2. 4' -v^t Kci:3ev-v? 

/U-^/UtJx V&0?4, 4* -C^t K a - 

ig) 

— /ur 9 3 g. fi!t»3 3 4 gRt//i^;:^.i^ 
^-^l 6. 5 g^ftiii;^^.. 5 6 0 — 2 6 OmmHgcoMEE 
T. 1 5 0-1 6 5rT*3ff^Pp1fia7K^lC^fTo/'Co 
y-/i'7lc;55 2 5 0 gSttSLfci: ::^-e:7^y— /n e 5 
g ^^;t. 2 6 0-1 0 0ninHgtO«/£T 2 ^PflffltTk^fS 
$:ffo/ho $ e>lc®tti?ffi7554 3 0 giciiufc^l: ::;5T-^ 
3iy — /H 6 5 g ^;!lD;t. 2 6 0— 1 0 OnmHgOil^T JO 




4^^^9-4 0 6 3 5 

12 

2mmfsui^^it^mnrco mi^&^^cwmm^^-s r o gtc 

itLfci:i;5>T-J5:iJ;:^«^TL. 2 . 4 ' - t Kn v-v^ 
7 3.=i/U;^/U;n>^4 9afi%. 4. 4' -v^t Kn^->C^ 

it) 

S^&»JC:7:t/-/U5 6 4 gS.(m®^3 0 0 g^fti^ 

7 2 0-1 20nmHgcoaiETl 40— 1 5 5X:-C-5 
B*Fa1fflWcrat^?To7to ^^ii/— /i-7K75> 1 4 5 g®£t!U 
rc<5:;l^•C:7a.y-/^6 0 g^AD;t. 7 2 0 — SOnmHg 
<7)«*ETS^ir2^WBL*RlS:*fToACo S»«^WJwSai 
?ffi7552 0 0 glCiiLAc^::^-e^Sr^TU. 2.4'- 
v^fc Kn:^'>v?:7a:.— V2 0 3^%. 4.4'- 

>^»So°p5 7 4 g^^#^o l|5l^«7 5%T-J>oAc:, 
*ffl^l 

^Jt0« 1 xntz V? t K o ^ V? :7 31 /u;}^ :x^p"o 

1 0 0 g (0. 4^yU) ^g^fb-:^ h y ^^AS 2 g 
(0. ^tKI 0 0 g(w§«?Ufc7K@?^tc;(lD^T 

i;iS»LfcO*>, S«[(rat«lOg (0. l^yu) ^jJW 

^X5 OX:i^X}^mi.. *fffl-r5 4. 4* -C^t: h^a^-y 

K^;(JD;tTpH^5. 0{C1^SU> ^WtB^^^^SU^J^ LT 
^S4 9 g^#fc, #^tvfcSf9*i. 2. 4' -v^t Kn 

(om^4 0 g^3 oasyo^^^'y-zuTK^i e o gtc 

S»L^ig^0^m\ Wffi-re 2. 4' -v^t Kn^rv-v^ 

:7aizi/ux/U7j>:x3 6 g4:#/bo t#<bttfc2. 4' -v?e 

^iS^2 

1 0 0 g (0,4 ^/u) Sr. ^K-fk-^ h y 5^-^ 3 2 g 
(0.8 ^/u) ^tk 1 0 0 g \zmm\^fcMmm\cnii^x 

tcs»ufc(D*>, ^J;niiti6i0g (0. i^/u) St^d 

X.T5 Or^T'/^iPU. Wai-r5 4. 4' -v^t Koirv' 

/u^4 3 g€:^D;tr^(Om*?:3 0%p(^/— /UTKSfff 
<i:U. pH^?5. Olc/^5 Jl-^StK^AD;?:. Wtfcl-r5 2. 
4* - v^t Kci^v^v?>'ai^/u;^/u.ix>-3 8 g^^#fCo 
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13 

1 0 0 g (0.4 ^/u-) 4, TKK^b-^ h y A 3 2 g 
(0. 8^/1-) S:;K1 0 0 gi;iS»Lfc:7K®ifKlwAD;iT 

iw^«?U^cO*>. 1 0 g (0. ^^0 

;tT5 or^-e/ft^OL. 9fai-t-5 4. 4' -v^t: Kci^^v' 

^L^bo >5>«E*^ia^T?ftaL/c:0't,, ;5>?«JwpHd5 9. 
5(c/j!6^'effit»Sr;!ra:t> wai-r5 2. 4* --i^t Ko^ 
'>v^7ic— /^>^/^/^^:x<o^y h y ^>AJe^4 3 

h y e^i^^js^^^jsfisng 9. 2fia:%x-$)ofcc. 

^ttyb2. 4* — v^t Ka^'>v?:7 3i^yt';^/UjJ^r^<D^y 

5. Otc/£6^T-«iS&^AD;tr. WUi-r^2, 4'-i^t 
Ko4ri^v?:7:x.=/u;^/uzl^>'3 9 gSrm^o »e>ixfe 
2. 4*-v^fc Ko^E^-Vv^^oi^^/UJX/U/J^VcT^iHaSfig 
9. 5Sfi%T-^>orCp 
^JS0i|4 

lOOg (0.4^/U) 7lc®&^l:-:M- y A 2 4 g 
(0.8 ^/U) ^tK 1 0 0 g U^CTKi^jKlCl^DxT 

5 O^^T-?ftiflL. Waii-6 4. 4' Ka^rv^v^y^ 

^8 6a:a%^WLri>/t, w<7?iea4 0g^. soa 

2 -r^^ny-^Z—zUTK^^^l 6 0 g{C@^L^i^^ 
tfftii-re 2. 4* -v^t KD^v'v?:7:t^/u;:^/U 
/1^>-3 5 g^^fCo ^#«bnfc2. 4' - e^fc Ka^^ev-v^^ 
ai=:/U'XyU4^:^OMffJi9 7aS%-efoofCo 

RlC«ll2T-#fcv?t: Ko^v'v?:7ai-/U';^/U4^vfiLjKp"p 

2 00 g (0-8^/w) yf^Stit-ThDi^J^ess 

(1.7 ^/u) ^tk 3 0 0 g i,:immi^rzyi<immci}UK,x 
{w^»u/ci(o*>, mm^zmms eg (o. 3 

M^X4 O^^T-?&aU. *faii-6 4. 4* -v?t h*x2^ 
Tigs 4 0 g^mco nht^tl^^^a^'i. 2. 4* - v^t K 

p^'>v^:7zc:=i/u;^/u^>'(D^/^ h y ^J>^i§.^9 OS 

6 0 gJw®«L. pHX>5 5. 0*w/jr6^-C?3SK4r3!lO 
WiiJi"^ 2. 4' - v^t h*a^i^i^:7:ji:^/U7./U7i^'^ 

3 2g^^#rCo t#«biX/Si2. 4' - v^t Kcide>v>7:n- 




(8) 9-40 6 3 5 

14 

/u><./UyiT:/coj^ji^ .99. 5Sfi%T'*>orco 

1 0 0 g (0. 4^/U) TK^^b-^ h y "^^A 1 6 g 
(0.4^/u) $:7k3 0 0 g(C®S?Lrc7K^?filc:AD;tT 

l::;S»L/ht7)-fc>. ^Jc^iOg (0. i^/u) 
X.T5 Ot:^-e?ftaiUv W^aji-€»4. 4' ->?t Kn=3e-> 

mm^MK,. wm-r5ies2 o g^r^tfco nhtitcm^ 

2, 4* -i^t KD:^r^/v^7ai^/u^/U7t^:/$: 5 IS 
a%#WUTI/^fco C<?:)3eS«r3 OSfi%^<5'y-/^;4c 

mms 0 gds^ui^jg^^mv wm-re^fai 3 g 

%:mCo S^Si;iJ:0»^nfcigSli. 2. 4--v?fc K 
a^v'i^:7 3i=^/u;^/U2^:^^5 2Sfi%^^UTV^yto 
tt:KW2 

2 0 0 g (0. 8^/u) Tf^iStit-r bU 2 s 
20 (0.8 ^/U) «:7)C 6 0 0 g U fc;^S»SJCjtlD;t T 

tC@^U^O*>. ^icaiK-^ hy ^7A3 0 g^;DDX.5 
OX.-^X^^mX^. ^^^--54. 4' -v^t Kadf">v^>^^ 

/^C-S^-CeftK^JtJD;!. «^ai-r6^S2 4 g^^§/to 
n^cjSStt. 2. 4' ->?fc: KodF.v'i;:7airi/u;^/ujj>>' 

co^/^ h y '^i^je^4 9fia%^^LTi/^fCo zcoijg 
s^ 3 0 sa%^ ^ y 1 0 0 g \zL^m pH 

io 7555, o\zt^^^x-mjm^m^x. ^fta-r^j^si 3 g 

^#fCo #^ixAc^Sll. 2. 4' -v^t: Ko=^'>i^:7^ 
-/u>^/U4s>'^5 OSS^/o'&^LTi/^fCo 

]§) 

SiJ;S§{->^^y-/i-5 6 4 gfi.tm®^3 0 0 g^rttiZ. 

7 2 0— 1 2 0ninHg(OSEETl 4 O--! 5 0X:T-5 
«rPafflt7K®S?4rffofco 7.cy-/U7K;ft*l 4 5 ggau 
/tch C5T*:7ai/— /U8 0 g^;(JDx.. 7 2 0--8 OmniHg 
J;i®BET$^tc4^r^I$i7K^C?^?TofCo l:if^6<]tcaai 
f«7ii>2 2 0 g{CjtL/ci^::^T'a^?^i^TU. 2.4'- 
v^fc Kaaf.v'i;^:7ar^/u;;^/u;j^:xi 0fifi:%. 4. 4'- 
>? t ^->v^:7ai— /u;;^/u;^>'8 8fifi%. ^<0{^(D 

>ffli5ip"p6 5 1 gSr^tJto iRsPfiS 5%-C*>o/c:o 
ttg?^ 3 

S:Jt::fi?il3T-#/ci>>fc: Ko^i/i/:7ain/UX/U7}^>aSip'Si 

2 0 0 g (0.8 ^/u) Sr. ^KK'fi:^ h y ^> A 6 4 g 
( 1 . 6 ^/u) SttK 3 0 0 g lcS» U/i:7KS«(:i;!JD;tT 

50 {Z^m\^tz(0'h^ ^{;ifi^K3 4g (0.3 5^/U) ^ 
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15 




#g^sp9_4 0 6 3 5 

16 

[0 0 15] 

imm(D^m ^wM:^mz^tn^. 2. 4' -v^t kh 

^'>v^:7a:^/u;^/i-;}^>'<!: 4. 4' - i/t Kn^v^v^^oi 
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